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X4A9.1 / /Ob 

RECOMMENDATION FOR KEYBOARD ARRANGEMENT TO IMPLEMENT ASCII. 

E. S. Stork, N.C.R. 

Grouo XXA o T ? e t !} e April 20-21 ' 1 966 meeting of Working 

h J; 111 whl °h each member has been requested to submit a key- 

the^rp2' aneCme ^ at t i* neXt ® Betln S» has «wsed me to reflect ove/ 
hiaJfT” - 3 actlon3 of X4A9 *1 ^ other groups that are working on key- 

m^Sk^Sseif JFftT*®?' ^ a technic f^ responsible member, 

5 Xt * s adv ^ t£ ^ eous “d/or desirable to have ai 
Arrangement" and if the answer is yes, what should bT 
incorporated in such a standard. 

„ 1 “* sure thafc wo 311 realize that any standard that the 

Each^of W ° Uld h f C br ° ad and lone lastin g implications, 

w. ,i Tf* rel ! te arrangement, to known, current situations 

to S S V e t i° pr ° 3 !^ and arrangements towart future topScaSs 
to the best of our abilities. Such prelections of course can onlTbe best 
guesses at the current time with the information available. Howler ' with- 

SSdlJT?? 1 * "J Specific device > there is no JueSS £ 

SSidlv in Jh« U n!vt a C ° i keyboard arrangement will increase rather 

is how t« fW i ^ several years * Th * common problem of the Working Group 
is how to develop an arrangement which satisfies present and future re- 
quirements of both manufacturers and users. 

As a part of this enforced reflection we must review the Work- 5 na 
Groups original stated criteria as well as additional consid^ationl ^h 
have been expressed by members of the Working Group and others. * 

snd t0 appl7 the Prasad standard across broad product 

and application lines, we have been faced with conflicting reou-i r*m*n+ 

In mcny C.3CS conflict has arisen over placement and as^nS Ttotrel 

Xvoion^to r C J r SrS t c th h 3 Pr ° blen > 3u <K«rtions h^ been mafe to 
develop families of Keyboard Standards. On th« enfaee ” 

be the answer to the p^lem, howcv^' we rere™“. tolwLSSf *° 

Ser "f u r al , t !" d ' nc ? to nmitiply. Which could crSte an ever grJitog 
number of standards. I bell eve that any condition which allows or en- g 
courages an infinite number of standards is much worse than no standard at 

greatest vl^ * J?* f °J? T iS develo P a single standard whose 

greatest value will be when it is used as a "Tool" to apply in desi/min? 

facturer^ !I arrangements for specific requirements. Equipnent manu- 
facturers are in a good position to specify and evaluate controls that arr» 
required for specific device, end applications. Therefcre°1^ ? est th-t 

ThifrH ? ° r 3pe ° ify 3 “« le P"PO« coded control keys 

This rV'.ns that to be complete, the standard wi]] provide triple coded keys. 
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The third or Control shift would be capable of developing the control code, 
but this method would be applied only for low useage controls. Where the 
device and application requires freouent or high useage control keys the 
designer is free to assign and locate these keys outside the "Standard" 
area to best meet the Human Factors requirements as applied to a particular 
device or application. This arrangement also will provide for the maximum 
acceptability for International arrangements that may desire to place high 
useage national option alpha or graphics to the right of the assigned or 
"Standard" area. 

In considering key tip pairings, I feel that these requirements 
must be made with the one bit difference rule being observed. Three major 
reasons are to be considered. The first is that to do otherwise would pre- 
sent restrictions on some of the current devices using code bar type of 
mechanism with simple inversion means which may or may not be capable of 
accommodating inversion of two, three or more bits. Secondly from observing 
trends in the International area the single bit rule has the greatest favor. 
The third reason is from the code table itself, a single bit inversion is 
enforced on lower and upper case Alpha characters and to follow the single 
bit inversion rule in other areas would provide consistency throughout. 

This means that some of the graphics assigned above the row numerics will 
not agree with either the manual or electric Typewriter Standard. Since 
relatively few operators develop touch operation of these graphics, this 
problem should not be insurmountable. In any event the negative transfer 
will be no worse than currently exists when an operator changes from a 
manual to electric typewriter. 

In our review at NCR to establish our recommended arrangement, 
we essentially retraced many of the steps that X4A9.1 has taken in nearly 
two years of work. We started with the arrangement shown in Fig. 1 which 
includes the twenty-six Alpha characters, the ten numerics and the Space 
bar. This 4 row arrangement is an absolute minimum Mono-case arrangement. 
The assignment of these thirty-six keys, plus Space, could be considered as 
a minimum area of Standardization which could not be altered or negotiated. 
Further code assignments are based on the latest proposed table, X3. 2/384. 

In Fig. 2, twelve coded keys have been added to accommodate code 
requirements of Columns 2-3-4 & 5 of the ASCII Code Table. In making these 
assignments the graphics have been paired with the row numerics and three 
non coded keys (Shift and Shift Lock) have been added to provide a means to 
access the shifted codes. 

The comma, period and slash, nuestion mark have been placed to 
correspond to typewriter standard, the greater than and less than have been 
oaired using the single bit rule. Semi-colon and plus, and colon and 
asterisk have been assigned to keys 54 and 55 respectively. In assigning a 
granhic to key 55 reference is made to document X4A9.1/3 which shows 96 
International typewriter keyboard arrangements that are representative of 
the stated countries, according to Remington Rand. In all 96 arrangements. 
Key 55 is a graphic. It should also be noted that in 39 of the examples, 
graphics are also assigned to Key 56. The manual and electric standards 
also provide Key 55 as a graphic position when the arrangements are expanded 
to 46 keys. (See also X4A9.1/99) 
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Single purpose graphics have been assigned to keys 3, 4, 16, 17 
18 and 35« Key 15 is a code inversion in order to place the hyphen in the 
unshifted position (as per T.W. Std. ) The opening bracket has been assigned 
to key 17, and the closing bracket to key 18. This was done to group to- 
gether like graphics and is similar to the adjacent key assignment of the 
parenthesis. 

Fig. 3 i3 our 96 code recommendation (Similar to the 4th draft) 
but has added the Shift, Shift Lock and Delete. 

In Fig. 4 the full 128 codes have been assigned with the two code 
columns of controls assuming a third shift position. Key 64 (Control) is 
shown to provide means to access these codes. The heavy black lines which 
frame the coded area are to indicate the area of maximum standardization 
and the area outside is defined as "unas signed”. In this complete arrange- 
ment a m i nim um number of keys have been used. The "unassigned" area provides 
for variations in specific devices and also provides freedom to assign high 
useage national option graphics for International use. 



RECOMMENDATION FOR ASCII KEYBOARD STANDARD. 


N.C.R.'s present position regarding the standard keyboard 
arrangement to implement ASCII is that we support an arrangement as 
shown in Fig. 4 which does not assign or specify the arrangement or 
placement of single purpose control or function keys. We feel that 
such an arrangement can be the means to provide the largest degree of 
standardization on central or core assignments but allow the greatest 
flexibility in meeting the many and varied specific application re- 
quirements. The need for block numerics as a part of some of these 
applications is acknowledged but we do not feel that the arrangement or 
placement should be a part of this standard as this has already been 
covered by the Adding Machine Group. This would in no way make non- 
standard an arrangement which would have all or part of the 48 key Alpha- 
numeric arrangement and a 10 key numeric arrangement adjacent to it. 

The standard should neither specify nor limit the placement of single 
purpose control or function keys outside the area outlined in Fig. 4. 
Considerations of the standard should include sufficient flexibility to 
permit the substitution of single purpose control keys in arrangements 
that do not require the use of all keys in the ‘standard area'. (Example: 

If keys 3 and 4 are not required it would be acceptable to place BS as a 
single purpose control, in key 4 position.) This flexibility needs to be 
broad enough to include at least keys 3, 4, 17 and 18 as these keys re- 
presait some of the current low useage graphics. The exact means to provide 
this flexibility is left up to X4A9.1. It would be very desirable to provide 
for the substitution of , (comma) and . (period) in the shifted position of 
keys 73 and 74. The and > , if required, could be placed outside the 
"Standard" area either on two keys or paired on a single key. 

The scope of this standard should be limited to keyboards 
associated with devices whose primary function is to implement ASCII. 

We believe that a complete arrangement as shown in Fig. 4 is 
required to provide the greatest benefit, however, an alternative would 
be to use the arrangement shown in Fig. 3 and make provisions under 
Considerations" to assign low useage controls required for specific 

applications to the third shift position on the graohic key with the 
one bit rule. 

Another acceptable variation would be to make "Standard" the 
assignment of keys 5 through 16 , 2 ? through 35 , 44 through 55 , 65 through 
76 and 81. The assignments to keys 3, 4, 17 and 18 would be recommended 
placements if these keys are used. Otherwise positions 3, 4, 17 and 18 
would be available for other single purpose use. 



KEYBOARD ARRANGEMENT 



Fig. #1 
37 Codes 
Alpha - Numeric 
36 Keys Plus Space 
Mono Case Arrangement 





Fig. #2 
64 Codes 
Alpha - Numeric 
48 Coded Keys Plus Space 
ASCII Code Columns 2-3-4 & 5 




JARD ARRANGEMENT 
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